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ALH84001, with a 4.5 Ga crystallization age,
offers the unique opportunity to study a variety of
martian processes involving carbon. This record is
recorded on the surface and within the meteorite.
Carbonate globules (ranging from 250 to 25
microns in diameter) comprise approximately one
percent of the meteorite. None of the other eleven
SNC meteorites contain carbonates of similar size
or abundance. A high temperature origin for the
carbonate globules was proposed by Harvey and
McSween [1], despite Romanek et al.’s [2] isotopic
data suggesting formation from fluids of 0° to
80°C. Bradley et al. [3] studied magnetites within
carbonates of ALH84001 and suggested they formed
in fumarole-like conditions at temperatures above
500°C. Oxygen isotopic measurements by Valley
et al. [4] on carbonates globules, which have been
chemically characterized, showed formation
temperatures below 100°C. The identification of
shock textures [5] suggests the possibility that
remobilization of carbonates along veins and
fractures by impact driven processes has taken
place.

McKay et al. [7] noted the presence of
indigenous reduced carbon in the form of polycyclic
aromatic hydrocarbons (PAHs) associated with
surfaces containing carbonate globules. The PAHs
spectra for ALH84001 is unique from those of
carbonaceous chondrites, ordinary chondrites,
interplanetary dust, typical terrestrial soils or
weathering products observed on Antarctic
meteorites. Clemett and Zare [8] showed that the
Antarctic environment does not contribute PAHs
signature to ALH84001 and the model presented by
Becker et al. [9] for concentrating PAHs within
carbonates does not apply to ALH84001.

Ion microprobe studies by Valley et al. [4] have
shown the presence of C enriched in 12C
composition within selected regions of the
globules. They found small pockets of carbon
within the bulk carbonate (13C = +40 ± 2‰)
which was 48 ± 2‰ lighter in composition. Flynn
et al. [10] noted the irregular distribution of a
carbon phase (either graphite or organic C) witin
the carbonate globules. The wide range of C
isotopic values (range from +40‰ to -30‰) is
certainly suggestive of disequilibrium, which may
possibly be explained by a biological component.
Identification of additional organic components
within the meteorite will further clarify the nature of
the microstructures in the meteorite.

Grady et al. [6] noted four distinct carbon
components present within SNC meteorites:
materials that combust at temperatures usually
associated with organics (possibly terrestrial
contaminants), carbonates, magmatic carbon, and
trapped martian atmospheric CO2. They noted the
isotopic compositions of these species were
distinct. From the studies of [2] and [6], it is clear
that 13C in the carbonates is truly indigenous
martian and not a product of the Antarctic
environment. Martian carbonates' 13C composition
is 40 ± 2‰ and represents a product of interaction
of the martian atmosphere with the regolith and
fluids. An organic component was identified to
have a 13C composition of -21.5‰ [6]. Magmatic
carbon (C released above 700°C) has a 13C
composition of +0.8‰ [6].
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